In the 20 th century, technological developments on ironmaking industry had always been focused on the increase in steel production, the decrease in production cost and the utilization of various resources. In the first decade of the 21 st century, a strong demand from the steel market have resulted a significant change on the philosophy of the ironmaking process due to the fear of the global warming and the shortage of high grade raw materials. It is indispensable for us to maintain the sustainable development of ironmaking by ensuring the environmentally friendly production and the high productivity from low grade resources. Innovative ironmaking technologies are therefore essential to meet these requirements at any moment.
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In these circumstances, blast furnaces ironmaking play an important role for the reduction of CO2 gas emission, since the blast furnaces consume about 70% of energy for the iron and steelmaking industry. Many companies in the world have been challenging to reduce the CO2 emission in the ironmaking. Among them, Japanese steel companies have tried various efforts, such as enhancement of iron ore reducibility, improvement of coke reactivity, and injection of PC or waste plastics from tuyeres to achieve the low reducing agent rate operation. In the case of the enhancement of iron ore reducibility, the carbothermic reduction technology of iron ore by the carbon composite has been focused as the innovative means for the CO2 reduction. Indeed, the carbon solution-loss reaction could be accelerated by the closely arrangement of iron ore and carbon at lower temperatures. This performance of carbon composite iron ore advocates the possibility of decreasing the thermal reserve zone temperature in the blast furnace ironmaking.
In this aspect, a research project of "Control of Reduction Equilibrium in Blast Furnace through Closely Arrangement of Iron Ore and Carbon" has been organized by 18 researchers with their specialty on ironmaking in the Division of High-Temperature Processes of ISIJ, and performed for a period of four years (from 2007 to 2010). The main theme of the subject was the enhancement of reduction and the acceleration of dissolving iron ore, by means of the closely arrangement of iron ore and carbon. This special issue is to present all results obtained through this research project and to summarize them for the awaiting developments. Moreover, we included manuscripts from of researches related to the innovative reduction technology of iron ore, from basic experiments and theoretical analysis to actual operations analysis. Novel finding and useful information on the ironmaking process are unquestionably included in this special issue. We sincerely hope that this issue will contribute to the forthcoming progress of ironmaking research and practice, through exchange and staring of enlightening ideas and technologies.
